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[oooi] *mwn, ^m^memm^it^^K tfpit^^^^^siffi 

s^-c^ mm^^^mx^.m-r^t^x^^ ^h^v^m^m^ 
mz.tbz>mw<Dmm:, M^T<D/hmmmxh^xhmmmxvr^^Mc$im 
xmrn-r^t^m^xoicvtc, %mx&^mm<DffiW£m±#:ffimt\-mc 

[ooo2] ftmfrb. ^mtemmmm^it^^hxi^ ^±^^m^^<omm. 

*tHg, ^&^mmnm^<®.m£ftx$;tc 0 
[0003] b*»u ^«*^*ti-^(i^^:tt^^v^ri:, i^mmmx^miMmm^m^ 

[ooo4] zti^nvx, *V7j*tfctif);%m^^Mi±£:mmf\-^n, ^.mws^nm 

[0005] b^ztK z.<nm<Dm}±#;ffimtf fpI^^#:^^j£|g^X'fe6^ir^Hu^t 
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[0006] -ate, ±t&M&&mmnm<DM&*M®:irz>-b(Dbi,x. *D7<<x&mm'fzmft 

1 

2 i 
10-55218-^-^) e 

[0007] u»u ^mmtjmm$Ymxh, mm^mmmm^, ^vy^±mmmtip t 

i 

[ooo8] gp*,, fefficomz&ffimnixtemttmmmmx^ *<w—>«Dfcm>tb>m 
mmj±m&xfo%bU7£^xmmisfmmwiw&,$:m\ mm^mzmi-zm 
<D&mR0kftT(&^mmm)x\* y TiiiiQ^Qc=sc(p cp-p )> 1 Vt 

2 1 2 

l/2 fc£m#>. tt^mzmvit&v&R&wTmmmisanx-^ q c =scp /t 

i 

[0009] ^#a&3W3*K:^5HSJMfe#tt, lE^ttP /P ©BfclMtb: "C^ibtl 

2 1 c 

, i©H#fr te, #*©)t*&Jfcn«rffllvr* P /P =r = (2/(n+l)) n/(n "°^J;9 

c 2 1c 

2m*ft+tfXXn^ n=7/5=l. 4Xm. r =0. 53bt£Z> 0 #iH^M3^ 

c 

-?^^-Cf^n=8/6 = l. r =0. 54irfc5 0 

C 

[0010] ^5T\ $fcm*K*ijl3#4£W:, -hlB«fl&©2SJBES3M:fKXf41EE^S3l6*tf) 

<nmm&&&&k'rziz!to* ^m^wrxmm-r?>m^i¥f±mab\^xmmvtc 
^m(Dmmm,A^Q^x^mnmmmbmm(Dmmwmw.b^nitu ^m<Dm^ 
mm&Qc = sc/t 1/2 (p 2 (p -p 2 ) ) ^frbmm^y^fz^zmmmm&.Qc 

'=sc/T 1/2 'P 2 m (p r py=KP 2 m (p r py*mmu z.<Dm*mw&xic-\z£zm 
MM*u&mmfeb&^z&5kz.mzs*7**-?m > n^m-t^b\zx<o, j±m 
&ffimz&v5&<m&^%z£5izvitMmm*&Qc&mmu #02001-3994 
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1 2 

te> flfiE^*— n^ m =o. 47152, n=0. 59492<Z)lg^ft<5^£JLffiLT 

[0011] SuiaHoO/^— ^m, nOjitte, tHBIJ-f-^tiffifltfEIS, tf7mi£lfc&'t'Z>i><D 
T?fc«9, BUlEUfcm=0. 47152£.TJ*n = 0. 59492(DjjSfi N i5fE#aU0— 30sccm<D 
^Jg^^V^Tj^5it-^ilTfea^,ME*|EIS^i0-100sccm^l00-1000scc 

[0012] 014tt, JilE^^i^Qc'MV^c^^MjdE^^^iJ^igS^t^lllTfe 
•9, ^IS^^*^^#IIS2001-399433^-^bT^^^WbTV^t>O-efe?, o ft, 

^w«isij22, ^*it^23e^is&-f-tv«, m^^Mmnk^^kitmm^m 

[0013] B|14^V>T, 20fi^-y^^ N 2m=^n— 22^/Vl/^iEtb^, 23fi 

^ij^digs, 23aW£t) it^nn, 23bnmtjitmnn, 23ctemmmnn, 23d& 

1 2 

[0014] ysKlSHTtt, &rtomUt±mWI£tlP kTffiWJZXP *>b&.t}\£P /P £ 

1 2 2 1 

if (23a) , mm$mw&mzfr%fa#m^mzh%fr%m%mmv (23b) , 

* =KP 2 m (P-P 2 ) "Srffl v ^T«**» ASfrfcHSo 

^JtfiJfefe^), 2jg^^^T'«rc=0. 53, ^MM3j^^^>Ti*r 

C 

=0. 54-e&t), r =mo. 5kmmtSthZ> 0 
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[0015] 015(Dfti|tA« s MlS014(D^^LfcH^^*f+^^j;-5MMiJ^Xf«* 
=KP Srfflv\ S^ttlf^T^tt^ttllL^olllftSE^Qc'-KP ra (P-P 

1 2 12 

[0016] #fF^l:#^Bg59-19365^$B 
#fF3C$K2 : #^BS59-19366#^« 
#fF^3 : #W¥ 10-55218^#B 

[0017] SulEIHl4^Lfc^^MiE^«*f+^«, HI15(Dft«iA^$tui:v^J:9VN 

m*tom&ft5z.t&mm, mtitcmmw}%}m&m-rz>h<Dx&z> 0 

[0018] tit, ^KftftSJE^^itHTCW:, *D74XTmW<DJ£ftP ^200Torr 

2 

[0019] ^mn,^K^m^m^mm^vtc^mBti^:mmn^mm±m 
um(D^mmmmiz.M.^xmmmtmmmmjL^mmmm*m^b^z > ^ 
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i><Dxhz> 0 

[0020] ft ^KD&m*. *V7^b, *V7j*±.m\n<D1£j]Y> x (Dlfeft%&bs ir^^ 
Q£Q=C -P/V T-((P/Pr-(P/P ) n ) ,/2 (fB.bC IJWJSS, m&TJ<nf*j£ 

* *■ 2 12 1 1 

[0021] m^m2(Dmma, *V7^t, ^-v^^^mm^m^mtip^mmmt. 

m^mm^'Dmm&tip^pRx^mmumT^m^^xmw-m.mQ^mw-r^ 
mmmnmmb^h^m±^mmm^^x, mtzmmmwmm^ m^mm 
q£q=c-p t. ((p /p r-( P /v yy /2 misCtemmm. mswif 
wo ^xvwiW-f zmmmwiEimb, j-frmm^y^frttyy^xTmmfctip 



(D^mbmmm^mmQ(DmmmmRrroTb(Dm^mmvtzmiE^^mm^ 
■r^mmm^Emwm^b^mir, ^jy^^rmmmtip (D^m^cxmwvtc 

2 

[0022] mxmvmwte. tmm2<D&w ku&wc, mmmwmm^vy^±mm(D 
isitir utmx it bmi^(D^i£ti^b^M^xmi^(D^m^mni'^^ 

i 
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<DX&>% 0 

[0023] m^4(Dmm\t, ttm&<nioo~io%tt(omm&&mfettmttffim 
[oo24] m ?zm<D$£w tmm4<Dmw ^i&v v-c, QmR^mmn*. *V7^t, * 

1 2 

1 2 

n^mumT^m^^xm^mmQ^mwi-mmmwmmb^h^m&^mm 

tteU J.oiltIfE««#:«*QSrQ=C -P /V~T- ((P /P ) m -(P /P ) n ) 1/2 ({i.LC 

11 2 12 1 1 

[0025] i»^6(O^B^fi % m&T£4<DmWlZ.m^X, £-Mff5«*f+£, a-y^*^ 

1 2 

1 2 

tfT-fco-c > K^msMmm&mm^ m&m&Q&Q=c -p /j-t-«p /p ) 

11 2 1 

2 

^y^^TMiJffi^P 2 0^1bl^CT^bfc^^*Q^jEU Ilf©I 
[0026] f&#3g70>38IJI3fii % gSt^APa«^ttjPb^l^im#10^®l#?Ll7a^2§] 
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16b, 16et, ^1^0^#^#7Ll7aOjS®^^2^]^#ll<D^#?Ll7bOj£M^ : lr 
BS«^a^l6f^ > ^2^^#ll(DJfe#?Ll7bOj£ffi^y^^TMlJ« 

#ffi;^WIS3<D&^i8bcDj&ffi££:M^^^ 

, mJlE#^#ai8a, 18b^@*bfc^y^^±«iJ(D^J±^^tH^2S.t) ? ^-y 

12 

^Q = C i -P/^T'((P/P i ) m -(P/pr) 1/ n^^M#i-^iJ«^[llS§^^ 

«^$ti,,ay^i-^#M(D^^i^Mfe^i^^#io^w^ii2^um#ii^ 

Hfji£L"C ^"/h^4^^HijfE||l^$^#10Srlfl^|l2^^#ll^^^bT^^?S!j 
[0027] M*3S8(D^B^^ N ff ^^CD^^VvC, *^^*(0100-10%«O^* 

[0028] it #m9<Dmmfe, n &m4Xtem&m7<Dmmizi&\,^x, wnm&^iob^m 

[0029] it >&mo(Dmwn, m^mTju-im^ms^mmi^^x, irV74*±.mM<Dj± 
^mmb^vy^^rmiM(D}±timmmb^v7^±miM(Dum^m^4:b^ 
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coo3o] n&mu<D&m*. ;vv7mmn*mx.tz.^Yv--;w<;v7^h, *t<D-fmm 
r t- ( (p/pr-(p/p) n ) 1/2 (muc tejt^iit mRxfnftmm fcxmn-r 

[0031] if i&%.\2<DmW\-t, ^/^ilSR^fifcnyhP-^WSh ^©Tli 
Sa>fe<£>tfcffilEE;*jP , P 2 ^.U ? ^mMST^fflV^T^«*QS:M»-r6i*^ x ft 

1 

p/y T.((p/pr-(p/p) n ) l/2 (iitc teitmmm, mRxfnnfem 

* Z 1 2 1 1 

2 

^|MI^t^^>^y^^T«J/±^P 2 ^«^CT^^bfc^#:^*Q^M 

[0032] tt^i3(D^p^^, m&m.i2(D$swfci&\<^x, mm-mwmm^j-7^^±m 

i 
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[0033] *mwx*n, mz&m*ftm<Dm&*<Dh(D&±m\mmkirz>k&\^ mmmz 
m^x^mmx^^^^mimn^b^m^mm^mmmmmw^ 

x&^mtttfmmzmm%%:i'tz>zbht£<®imx%, z<D5%&jj<D$m\ztti, 

?4j*xftoz.ki>m&z> 0 
[oo34] *»wfc»v^w:, mmmxmmz&*j&mz.ifrtztoJE7—*<D&tom 
9&t. ^th\z£&mnmm(Dffi3Ewi&%mtf%£o^vx\,^tcfr > ty7^2^n^ 
j£t>mm^cxhz<D&w%ffimmjE-rzzb&m*. ^-y^^mn^ti 

[0035] *3593ti:;f&vvrtt, /h**ffl©ISJE^»W-i:^:JfE*fflo|SJEE^aK#W- 

tiitlot, m^Error(%SP)^i (%SP)«T©i«»af*«E»^jl!l«i«6<j 

[0036] ^px.t, *38ijif te&vvctt, /\mmm<o^^mmxYb^mmm<omEE^M*. 
ft<DW&ftm&—&m<DMwmmt§rsc-<*ts<>x g sbw^^rt^-cft, mwzk 
m<D—m<Dffimw*imbt£% 0 

mmm^K^xmmmx^mxnmmum^^b^x^b^mntcmm^jm 

mm<Dmwmm 
[0038] imii*&W(DmmMj&mmzmfc&mmn<Dm*ffi}$,mxhz> 0 
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[010]^ m \mzmj±7£ffim$mmw(DM i mmmm<Dm^m^mx^ 0 
mw^mmm^mf±^mmmmmm(Dm2mmnm(Dm^m^mxh^ 0 

mi5m^m^fc^m^^mmmmmm<Dmm^^^mmx^ 0 
coo39] Qnm%kffi,mmM^ Q'nmiEmmm, Qs\-mmmm. sFnmmmmmmm 

sn^kxa aiWMp, bfi^wp, uttv^^ rwmmma-y?^ i 
"tttmmm^vyj^ 2^vy^±mm<Dmnf±^ti^mm, 3ittv^x 

%m&. 5dnfct>itffiW®&, 5efii&#&#¥lJ5£l§l&, 5fte&|j^#Ttf>i5fE* 
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ffxmntim* 12cf±»laJ?7 , -f8Wt, 12dnM2tf Tsf&tt, 13a-13bttV-/K 1 
4a-14b«BE^^tfi^^#^h, 15a-15b^V-V7^#^ N 16a-16ftt 
ilSa, 17aiJil»0«, 17btt»2««ft#OflJlW-7L, 18aitt})74X± 

hnwwv^, 22«yVw>0Ejm, Mv«$iJ^]ffl«a#, Sctt«!l«ifflfll#o 
[0040] WT, laS^S-^VNT^W^UKg^tigSrlftK-rSo 

[oo4i] ^mwcDMfe^mmmzm^T^ mz&wrm^ #^#^#T)t?^-y^ 

P /V"T- ((P /P ) m -(P /p ) n ) 1/2 .« (1) 

1 2 12 1 

[0042] mu 



2 /c + 1 1 



2 g K 




P2 


K 


f > 

P 2 






RT (c-1 




Pi 

V* J 




P 1 







[0043] (2) su^wc, mmr^sm, ■mntfxv&mt, PK*W7<<x±mwj£t> 

[0044] *»Wte«5ffiffi(l)*m;ftVvC, Qf^W^^^UfcTOMCSCCM), C 

tt^-y7^i©»fffii»ssr^A/ye«jf[, p ttt-W74x±mm<Di&$mt) (Pa) , p 

1 1 ? 
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lttV7jXTffi.<DmttI£Jj (Pa) , T\tt))'74X±Mmv>tfX<Dlfottm& (K) -es> 
m&i^nte, (2)*U;9N #;*(£>S=1. 40^^LT^J6^tu^^T-&?) > 
)^©C =2680,m=l. 4286, n=l. 7143£&3 0 

[0045] ft, SKflTiftc^ m&tfe^W^ffi/j:^«jaSCT^bi-Sr^tt^||-e*>s 

[0046] 02tt, HlO^JEESSfcMtl- (100%fl»S«2000sccm)©K)e?SffilHlfit(%)tJEE^ 

p , p o (TorT)kMM&rror(%sp)<Dmm*m-tnmm."?hv, ifxmxp , p ^ 50 

12 12 

Torrid T^X^tfeott), fS!^«ES^10(%) (S^^*O10% = 200sccm)fi 

*W*>tttf , »*»^Errorttfla:3ejtt»iK (%) fc^LT«</h£fcHtt(l%SP6* 
T) kteZo 

[0047] m3\iZ^&mzmzm&&ffiM&<D*})74X2ifcwj£tip (Torr)^^aes( 

2 

%) tm^Error(%SP) fc2ftfllBB**#OB8«S:^i-«IH-e«>»), 9atef£^}M 
(%)^i00sccmC0#^ > 9bf*200sccm©4i-£\ 9cti400sccm<E>#£\ 9df*6 
OOsccmO^-g-, 9gtel200sccm(D#-a\ 9j(il800sccmC0#-^, 9k(i2000scc 

00%) f±2000sccm"efeS 0 

[0048] ^fc, &wtMm*m%)<D*-Vs wi§mzm3<D*\^i-£oi<zmj£3zmmf<D 

ttiPfil* J El f lft(4. 35mm <f> • 100mm) O^T?/W^^^l^$tbTV^V^ 
^<7)^Error(%SP)Sr, ^RlttHJEE^ftfh©ttJP{B!l^Cvffi*SO. 3<DfjfiJ$P 
#^B£Lfc£%<DSSIMError(%SP)£, HfcBlttCvffc&SO. 2O0J^#^I^L 
fcttOS^PPfiCvjit^O. l<D^lJ^I#Sr^Lfct#^m^Error(%SP)^ 

[0049] BP*,, 03^>^^^^i5^, Mffi;ft^fW^(50TorrOT) \Zfc&k* 2#C 
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[0050] ^<Dtiib, mm^mm^mmm^ ^^fcrnw^m^ytz^zmk 

^fc#^(DM4^Error(%SP) ZMfe^XteZ (03(O^(i4^#- 11,£) , 

2 

[0051] URte, H3<0li^«E«»Sr#«ytJ6OJ||*llK*^tt>o^*>i?, ^W*$tJ 

^ffiU^#V 2 Sr^#g^E^tfttt, ^tt«Jp«E«fJ«I»SFtc:j;o-C100sccm-200 
Osccm<7>tffiftigj(^|lOS:200sccm«Z>raiBSrt)oT, ^*&^«fE*(N «:WSE(tHl 

2 

P SrWSUfco 

2 

[0052] 2mm$&i&m^ um^v^mv^m^mm^m.mnA^m.m^m^^ 

:/^F*3@4. 35mm <f> GDWS&Gfe^ 100mm) T?a^Ufc£:£h IWW#V SrCvM 

2 

[0053] a03e«E*l4 % Sa^^ii9100sccm~2000sccm©|HJ"e^tfll^^^U 

»3»l£Error(%SP) ft (SF©ifiM-A<£>flES:fiiQ /SFWgfEM- 100% {Cj; 

[0054] ft, JBE^^MO^^a^W^JE^p^aoOkPaG, ^£E«*f+ AOty 
7^2«fe{BJf»^^^7 p Vp(3001/min % JftWaiffiE^ 1 . 2- 10" 2 Torr) {C«t 

[0055] tflj&tf, 3=1% 2&fi!lE« ! |&j&»£>f|Hj*p#V SrI&WUCrtS 4> =4. 35mm-L=l 
00mm(Dii:^^O^x^^^W^^^2MlJWSS^?f^b, ffi^^M*^IJ#P^« 
SF^«tf9^i5ftft^lOOOsccm^U^^, ^J±^*f+Ac^iJ^ftte^lOOOscc 
mt^iEiifir^:^ ^OBf^MJJI^P {4^18TorrT^fco/c 0 If^fcSF^b 
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-4%SP)iftt) % *<W<02&fl||JEE*P M29Torri^ofc 0 

2 

[0056] *mmzLX21ik®!mfe(Dgift%^x.%b, SF^^©^^*^2000sccm(100 
%)^#TT?t>Cv=0. 3(D^{C«^E=-1%SP^OT =34. 5Torri:&^ C 

2 

v=0. 2<Dmat.mmE=-0. OSroSP^OT =40. 5Torr£&£ 0 *fcCv=0. 1 

2 

<7)H#^teS^E=+2%SP;&tJ*P =59. 5Torr£ftofc 0 

2 

[0057] iiiem3<^m&SJS-r5'^;ij:'9 > ^^m(%sp) ^*j-lt, Tm<D£? 

^y^^TMf]ffi^P 2 (D^lft^^^Error(%SP)i(DMji^-r^— ^ 
[0058] [^1] 



% 


sccra 


ty7^ *T«ms®&{+- (ffi+j^M+O 


P 2 (T o r r ) 


mmE (%sp) 


10 0 


2 0 0 0 


2 9 


- 4 


3 4.5 


- 1 


4 0.5 


-0.05 


5 9.5 


+ 2 


5 0 


10 0 0 


18.2 


0 


2 0.1 


+ 1.9 


2 2.5 


+ 2.1 


3 2.0 


+ 3.1 



[0059] IP^ % ^100Tor^J^TOK^^«T-e^ffl-t-§^J£^ftft^^V^T > 3j-JJ:7^ 

[0060] MxJ3\ 2000sccm(100%)-e^ffl ^(DmfrHmAmK ^J^i:tbT2000scc 
m^^UT^«9 lo^©^COt!J7^^TiiJ©iI^P ^60TorrTfctU3\ Wife 

2 

fit (2000sccm) ^{i + 2%CDg|^Error (%SP) Sra A/T?V + 2 

%^{^E^r1feLT2000sccmC0a'J^{a:Srl960sccm^^iE-r ; 5o 
[0061] El5te, Ji|HME^^ffib^^B^(DS^:t#^^i-t(D-Cfc«9, 
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[0062] wt>, mmfc*mxm&sa^*mmtt&m^xmn.\jt.mwQ\z > zz<m% 

2 2 

^Error (%SP) £3 1 ffiU ^f^P^Error (%SP) ft%mmWtMWimW.QfrbVk< 

[0063] m6n^mm(Dm3mmmm^-rh(Dxh'o, m5(om^mm$nzm^x, m 
^i^r^h^t^aQ=KP i (Dmm^xh^xmA(Dmn^n^\t.tc.0m^ 
i*T^tbz>k%\a*, m5<DMmmw\m$&5xh^xmmwiW*ft : i£?Ki,tch<Dx 

1 2 

[0065] ^ffi#^#TlJl*>St#tCtt % Sfefi5£Q = C -P /V"T' ((P /P ) m -(P / 

11 2 12 

p^^ta^Miiiu **»jEi»j|EiHiiS5cTai3iLttQS:»jEbytabfc, tati 

[0066] — ^ t&SE^l^S^3^Jfe^fl8^V^TH:, nmM*m&&Q&m^1t*) > i&VN 

fflrt(^!lx.«l (%SP)^T) JC*U*.Sifc^ttJ3l55<Z>tt N MfSHtfU 00-10 (%) 
*-C"Cfet), SfefttfSlO(%mTfc&5£, MlES:JfebT^MError^l(%SP)J^T 

[0067] Jtc-c, ^aBswo^iufi^ft^v^-ctt, iffi*t5K©S'5;52m©^iaigi75 
fws*snfcfcj:D, ^fct\^xm,m*noo(%)-i(%)<Djz^mm;ffi.mK3.^x 

> ^ft^Error£rl (%SP)«T©i«!Blflf/j;«E*a!l3e«rfT««fi5t4:U*CV^ 0 
[0068] ^^M^^^^ffi^ai+W^t^llI^-rtO-C'fe^, 07^ 
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mmmnm^, 5' , i-tm2mmmwm^x^ 0 
coo69] gp-ib x mi*v7^xi\ mifflmmwmm5'mtz^x'mmimmf££:mmi( 

m)^^m^flXm, ^i±^*^[J#p^S^J:oT^*^ISlOOOsccm(l 
00%) — lOsccm (1%) (D/SfSH^lloT^MError^i (%SP) J^T^iftllitX?t> 

[0070] ms^, *mw<Dm4mMmm\m%M}±^wtm$f(D^mn<nmmmmmx»hv 

o 

E18^V^T, 12tetf^V, 13a, 13b{i->— /K 14a«^-y7^±»iJ^^JE 

/Hn 15a, 15btt^-t:77A#$i#t, 10a, llalgiJjffi^U^T^So 
[0071] /Kf>12^APMl2a, P^12b, Hl^T ? ^t^l2cS.^2^ 

^^l2d^M^^^m#iti-6^t^J;^^$ttT4b^,^^^«^j:t)» 

[0072] £fc, ^n^^^!ll^VWl2c^t>^2^V^12d^±M#J^a, fgl 
$3m#10 / S:t/^2^im#ll^^?Ll7a, 17b;6$, ^(DTmmattV^j 
^±MlJffi^^ffi^2^t>^y^^TWlJiE^^t±i^3(7)^?Ll8a, 18b^^ 

ft, 08^«, l2^$tVtV^V^, mi^7=V^*tl2c^(i^7^±Mlj(D^ 

[0073] #*rVMl2c, 12d^(£te, ^APa^fgl^#10<Dl&tt?Ll7acD 

l£ffi^y7^±MiJJE^^m^2(7)^^18a(OjSffi^^2^m#ll^^#?L 
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